Inactivation of p53 enhances sensitivity to multiple chemotherapeutic agents.
Many tumor types have p53 and/or RB mutations, and it is unclear what role the mutations of these tumor suppressor genes have on the efficacy of chemotherapeutic agents. The effect of p53 and RB inactivation on sensitivity to chemotherapeutic drugs was examined using a model system in which p53 or RB was inactivated in normal human foreskin fibroblasts (HFFs) by acute expression of human papillomavirus (HPV) 16E6 or 16E7. Cytotoxicity assays showed that HFFs expressing HPV 16E6 were 6- to 9-fold more sensitive to the DNA crosslinkers cisplatin and carboplatin and 7.8- to 11.5-fold more sensitive to the tubulin polymerizing agent paclitaxel than were LXSN-expressing cells. Analysis of mouse embryonal fibroblasts lacking p53 (p53-/-) compared with mouse embryonal fibroblasts homozygous (p53+/+) and heterozygous (p53+/-) for wild-type p53 confirmed the role of p53 in the enhanced sensitivity to cisplatin. Treatment with the alkylating agents melphalan and nitrogen mustard resulted in 3.8- to 7.3-fold greater sensitivity in HPV 16E6- or 16E7-expressing cells compared with LXSN-expressing cells. Enhanced sensitivity to cisplatin in cells lacking p53 function was explored by examination of its effects on cell cycle progression after exposure. When treated with cisplatin, HFFs expressing 16E6 showed delayed progression through S phase relative to HFFs expressing LXSN. The delay in S phase progression was coincident with the induction of p53 protein levels in LXSN-containing HFFs, suggesting a role for p53 in DNA repair of cisplatin-induced damage. These results indicate that the inactivation of p53 in the absence of other genetic alterations leads to enhanced sensitivity to multiple chemotherapeutic agents rather than to increased resistance.